Role of calcium and cAMP in heterologous up-regulation of the 1,25-dihydroxyvitamin D3 receptor in an osteoblast cell line.
To understand further the mechanism of action of parathyroid hormone (PTH) in the stimulation of the number of 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) binding sites in UMR 106-01 cells we studied the role of cAMP and calcium. In addition to PTH other agents known to act via the cAMP signal pathway, prostaglandin E2, forskolin and dibutyryl cAMP, caused an increase in 1,25(OH)2D3 binding. Addition of the adenylate cyclase inhibitor 9-(tetrahydro-2-furyl)adenine resulted in a marked decrease of PTH-stimulated cAMP production but this was not followed by a reduction of 1,25(OH)2D3 receptor up-regulation by PTH. Increasing the intracellular calcium concentration by Bay K 8644 and A23817 independent of an activation of the cAMP signal pathway did not result in an increased 1,25(OH)2D3 binding. The calcium channel blockers nitrendipine and verapamil and chelating extracellular calcium with EGTA all reduced cAMP-mediated stimulation of 1,25(OH)2D3 binding. This reduction was not due to a reduce cAMP production as verapamil even potentiated PTH- and forskolin-stimulated cAMP production in a dose-dependent manner. The present study provides evidence for an interrelated action of calcium and cAMP in the heterologous up-regulation of the 1,25(OH)2D3 receptor. The current data show an interaction between the cAMP and calcium signal pathway at (1) the level of cAMP generation/degradation, and (2) a level located distal in the cascade leading to 1,25(OH)2D3 receptor up-regulation.